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(54) A modular data processing system 

(57) A modular data processing system (100) in- 
cluding a hand-held computer (105h), an expansion de- 
vice (1 05e), and means (1 40s, 1 40p, 1 80s,1 80p) for cou- 
pling the hand-held computer to the expansion device 
in a removable manner, wherein the expansion device 
(105e) embeds at least one internal peripheral 
(1 60-1 65) without any controller and/or at least one port 
(170) for external peripherals, and the hand-held com- 
puter embeds control circuitry (205e) including a plural- 
ity of controllers (250-265) for the peripherals and 



processing circuitry (205h) coupled to the control circuit- 
ry, in a mobile operative condition in which the hand- 
held computer is not coupled to the expansion device 
the processing circuitry controlling operation of the 
hand-held computer and in an expanded operative con- 
dition in which the hand-held computer is coupled to the 
expansion device the processing circuitry controlling op- 
eration of a personal computer having a central unit 
formed by the hand-held computer and the expansion 
device. 
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Description 

[0001] The present invention relates to a modular da- 
ta processing system. 

[0002] Several types of data processing systems 
have been proposed by computer manufacturers in the 
last years. For example, Personal Computers (PCs) are 
become more and more popular since they first ap- 
peared in the late 1970s. 

[0003] A personal computer consists of a small, rela- 
tively inexpensive single-user system that is based on 
microprocessor technology; personal computers are 
designed for an individual use, and are commonly em- 
ployed for running word processors, spreadsheets, and 
data base applications. Today, personal computers are 
divided between desktops and notebooks. Desktops are 
used at the office or at home, and are designed to fit 
comfortably on top of a desk; notebooks are portable 
computers, which are extremely lightweight and are 
small enough to fit easily in a briefcase. 
[0004] Hand-held computers, also known as palm- 
tops, pocket computers or Personal Digital Assistants 
(PDAs), have been also attained a widespread diffusion 
in the last years. A hand-held computer consists of a 
very small system, which literally fits in one hand. Hand- 
held computers are very practical for certain functions, 
such as phone books and calendars. Although extreme- 
ly convenient to carry, hand-held computers have not 
replaced personal computers because of their limited 
equipment. Particularly, a hand-held computer has a 
very small screen and keyboard, which is often replaced 
with an electronic pen; moreover, the hand-held com- 
puters do not include disk drivers. 
[0005] As a consequence, a user of the hand-held 
computer must always own a personal computer as 
well. This involves frequent exchanges of information 
between the hand-held computer and the personal com- 
puter; moreover, any duplication of information on the 
two systems requires their synchronising. 
[0006] A solution known in the art for accomplish this 
interchange of information consists of using a passive 
interface, which connects the hand-held computer to the 
personal computer. The passive interface allows infor- 
mation to be downloaded from the hard-disk of the per- 
sonal computer to the hand-held computer; moreover, 
any updating carried out on the hand-held computer 
may be replicated on the personal computer. 
[0007] A drawback of the scenario described above 
is that it involves the proliferation of a large number of 
different devices, with a negative economic impact on 
the user. Moreover, the interchange of information be- 
tween the hand-held computer and the personal com- 
puter is time consuming and particularly annoying for 
the user. 

[0008] It is an object of the present invention to over- 
come the above-mentioned drawbacks. In order to 
achieve this object, a modular data processing system 
as set out in the first claim is proposed. 



[0009] Briefly, the present invention provides a mod- 
ular data processing system including a hand-held com- 
puter, an expansion device, and means for coupling the 
hand-held computer to the expansion device in a remov- 

5 able manner, wherein the expansion device embeds at 
least one internal peripheral without any controller and/ 
or at least one port for external peripherals, and the 
hand-held computer embeds control circuitry including 
a plurality of controllers for the peripherals and process- 

10 ing circuitry coupled to the control circuitry, in a mobile 
operative condition in which the hand-held computer is 
not coupled to the expansion device the processing cir- 
cuitry controlling operation of the hand-held computer 
and in an expanded operative condition in which the 

is hand-held computer is coupled to the expansion device 
the processing circuitry controlling operation of a per- 
sonal computer having a central unit formed by the 
hand-held computer and the expansion device. 
[0010] Moreover, the present invention also provides 

20 a hand-held computer and an expansion device for use 
in the modular data processing system. 
[001 1 ] Further features and the advantages of the so- 
lution according to the present invention will be made 
clear by the following description of a preferred embod- 

25 iment thereof, given purely by way of a no n- restrictive 
indication, with reference to the attached figures, in 
which: 

Fig.1 is a pictorial representation of a modular data 
30 processing system; and 

Fig. 2 shows a schematic block diagram of a hand- 
held computer of the system. 

[0012] With reference in particular to Fig.1, a modular 

35 data processing system 100 is formed by a hand-held 
computer 105h and an expansion device 105e. The 
hand-held computer 105h includes aflat panel screen 
110; typically, the screen 1 1 0 is of the active-matrix type 
and employs a TFT technology. An electronic pen (or 

40 stylus) 1 20 is used to input commands and hand-written 
characters to the hand-held computer 105h. A slot 125 
conforming to the PCMCIA standard is provided on a 
right side of the hand-held computer 105h. A PCMCIA 
modem card 127, consisting of a small, credit card-sized 

45 device, is inserted into the slot 1 25; the modem card 1 27 
is used to connect the hand-held computer 105h to a 
telephone network (thorough a mobile telephone, not 
shown in the figure). A port 1 30, for example conforming 
to the IrDA standard, allows exchange of information 

50 with the outside via infrared light waves. A female signal 
connector 1 40s and a female power connector 1 40p are 
arranged on a rear side of the hand-held computer 1 05h. 
The hand-held computer 105h is turned on and off by 
acting on a switch 142, which is placed on its front side. 

55 [0013] The expansion device 105e embeds a power 
supply unit 1 50, which is plugged into standard electrical 
outlets; the power supply unit 150 converts AC current 
to DC current, and regulates voltage to eliminate spikes 
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and surges. The expansion device 105e is turned on 
and off by acting on a switch 1 55 placed on its front side. 
Internal peripheral devices (or integrated peripherals) 
consisting of a hard-disk 160, a floppy-disk driver 162 
and a CD-ROM driver 165 are embedded in the expan- 
sion device 105e. The internal peripherals 1 60-165 are 
formed by the mechanical parts of the devices (such as 
electric motors, reading/writing heads, disk-ejecting 
systems, and the like); however, the internal peripherals 
160-165 are without any controller. In other words, the 
internal peripherals 160-165 do not include electronic 
circuitry for managing the flow of data to and from the 
devices. 

[0014] A series of expansion ports 170 are arranged 
on a rear side of the expansion device 105e. The ports 
170 are used to connect external peripherals to the ex- 
pansion device 105e; for example, serial ports are used 
to connect a keyboard and a mouse, a CRT port is used 
to connect a monitor, a parallel port is used to connect 
a printer, a -USB port is used to connect a scanner, and 
so on. 

[0015] A housing 175 for receiving a rear portion of 
the hand-held computer 1 05h is provided on the front 
side of the expansion device 105e. A male signal con- 
nector 180s and a male power connector 180p (match- 
ing the connectors 140s and 140p, respectively, of the 
hand-held computer 105h) are arranged on a bottom 
side of the housing 175. A series of flexible cables 183 
are plugged into the connectors 180s and 180p. Partic- 
ularly, each internal peripheral 160-165 and each port 
170 is connected to a distinct section of the signal con- 
nector 180s through a corresponding cable 183; an ad- 
ditional cable 183 is used to connect the power supply 
unit 1 50 to the power connector 1 80p. A transceiver 1 87 
(with a respective aerial) is further coupled to the signal 
connector 1 80s; the transceiver 1 87 (for example of the 
GSM type) is used to access the internal peripherals 
160-1 65 and the ports 170 remotely through a telephone 
connection to the expansion device 105e. 
[0016] Whenever the hand-held computer 105h must 
be coupled to the expansion device 1 05e, its rear portion 
slips into the housing 175 until the (female) connectors 
140s,140p plug into the (male) connectors 180s,180p. 
The assembly so obtained operates as a central unit of 
a personal computer (as described in the following). The 
hand-held computer 105h is removed from the expan- 
sion device 105e by grasping its projecting portion, and 
then extracting its rear portion from the housing 175. 
[0017] Similar considerations apply if the hand-held 
computer has a different structure (for example with a 
touch-screen, a small keyboard or a voice recognition 
unit), if the PCMCIA modem and the transceiver are re- 
placed by equivalent remote communication units (such 
as integrating a transceiver of the mobile telephone in 
the PCMCIA modem, or exploiting a telephone network 
of the GPRS or UMTS type), if the expansion device has 
a different structure (for example embedding a small 
keyboard and a flat-panel monitor like in a notebook), if 



an equivalent structure is envisaged for coupling the 
hand-held computerto the expansion device in a remov- 
able manner (for example exploiting a wireless connec- 
tion, and particularly conforming to the BlueTooth stand- 

5 ard), if the expansion device embeds a different number 
or type of internal peripherals (such as a DVD driver), if 
different types of ports are envisaged (such as a TV 
port), if the internal peripherals and the ports are linked 
to the signal connector in a different manner, and so on. 

10 [0018] Considering now Fig.2, the hand-held compu- 
. ter 1 05h embeds a System On Chip (SoC) 205; the sys- 
tem on chip 205 consists of a series of units making up 
an entire electronic system, which are integrated on a 
single chip of semiconductor material. The system on 

15 chip 205 is partitioned into two sections 205h and 205e, 
which are supplied one independently of the other. 
[0019] The section 205h includes several units that 
are connected in parallel to a communication bus 21 Oh. 
In detail, a CPU 21 5 controls operation of the whole sys- 

20 tern, a RAM 220 is used as a working memory by the 
CPU 215, and a ROM 225 stores basic code for the 
bootstrap of the system. A no n -volatile memory 230. 
typically consisting of a flash E 2 PROM, operates as a 
solid-state mass memory for the hand-held computer 

25 I05h; the section 205h further includes a controller 235 
for the TFT screen, a controller 240 for the electronic 
pen, an interface 241 for the PCMCIA slot, and a con- 
troller 242 for the infrared port (of the hand-held com- 
puter). 

30 [0020] A bridge 245 couples the bus 2 1 0h to an addi - 
tional communication bus 21 Oe, which is formed in the 
section 205e. Further units are connected in parallel to 
the bus 21 Oe. In detail, the section 205e includes a con- 
troller 250 for the hard-disk, a controller 255 for the f lop- 

35 py-disk driver, and a controller 260 for the CD-ROM driv- 
er (of the expansion device). A series of controllers 265 
for standard external peripherals commonly employed 
in the personal computer (such as the monitor, the key- 
board and the mouse) are further embedded in the sec- 

40 tion 205e. In addition, the section 205e includes a con- 
troller 270 for an external bus (for example of the PCI 
type), which is used to connect further external periph- 
erals to the personal computer (such a the printer and 
the scanner), and a series of interfaces 275 for the ports 

45 of the expansion device. Each one of the units 250-275 
interfaces with a corresponding section of the signal 
connector 140s. 

[0021] The units of the section 205h provide all the 
functionality of the motherboard's chipset of the hand- 
so held computer 105h. On the other hand, the units of the 
section 205h together with the units of the section 205e 
provide the functionality of the motherboard's chipset of 
the personal computer. 

[0022] The connector 1 40p (when the hand-held com- 
55 puter is coupled to the expansion device) receives an 
external power supply voltage Vcc, which is derived 
from an external feeder connected to the expansion de- 
vice. The voltage Vcc is used to recharge a battery pack 
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285, which enables the hand-held computer to run with- 
out plugging it in. The battery 285 provides an internal 
power supply voltage Vdd. 

[0023] The power supply voltage Vcc is fed to the sec- 
tion 205e directly. The power supply voltages Vcc and 
Vdd are input to distinct terminals of a multiplexer 290 
(supplied by the voltage Vdd). The multiplexer 290 se- 
lectively transmits one of the two power supply voltages, 
which is fed to the section 205h. A sensing circuit 295 
detects the power supply voltage Vcc and outputs a sig- 
nal FX indicative of its presence. The signal FX is sup- 
plied to the CPU 2 1 5, to the bridge 245, and to a control 
terminal of the multiplexer 290. 

[0024] When the hand-held computer is not coupled 
to the expansion device (mobile condition), the section 
205e is not supplied and it is then disabled. As soon as 
the hand-held computer is turned on, the battery 285 
supplies the multiplexer 290, which transmits the volt- 
age Vdd to the section 205h as a default. The sensing 
circuit 295 'does not detect the power supply voltage 
Vcc, so that the signal FX is deasserted. In response 
thereto, the multiplexer 290 continues to supply the volt- 
age Vdd to the section 205h. Moreover, the bridge 245 
is disabled and its logic gates interfacing the bus 21 Oe 
(for example of the tri-state type) are set to a high-im- 
pedance state. At the same type, the CPU 215 is con- 
figured to control operation of the hand-held computer 
(for example directing output to the TFT controller 235, 
receiving input from the pen controller 240, and storing 
information onto and retrieving information from the 
flash memory 230). The CPU 21 5 than starts a bootstrap 
of the system that involves loading of a complete oper- 
ating system (for the personal computer), together with 
software modules specif ic for operation of the hand-held 
computer 105h (such as a handwriting recognition fea- 
ture and a power management routine); however, func- 
tionalities of the operating system that are not used by 
the hand-held computer 105h are disabled. 
[0025] Conversely, when the hand-held computer 
1 05h is coupled to the expansio n device (expanded con- 
dition), the section 205e is supplied by the voltage Vcc 
and it is then enabled (upon turning on the expansion 
device). The sensing circuit 295 detects the power sup- 
ply voltage Vcc, so that the signal FX is asserted. In re- 
sponse thereto, the multiplexer 290 transmits the power 
supply voltage Vcc to the section 205h as well. Moreo- 
ver, the bridge 245 is enabled to exchange information 
with the bus 210e and the CPU 21 5 is configured to con- 
trol operation of the personal computer (for example dis- 
abling the TFT controller 235 and the pen controller 240, 
and exchanging information with the units connected to 
the bus 21 Oe). The CPU 215 then enables the complete 
operating system and disables the software modules 
specific for the hand-held computer 105h. In this way, 
cooperation of the system on chip 205 with the internal 
and external peripherals of the expansion device pro- 
vides the complete functionality of a personal computer. 
[0026] The hand-held computer 105h shows an anal- 



ogous behaviour when it is not coupled to the expansion 
device, but it is nevertheless connected to a power sup- 
ply (not shown in the figure) providing the same voltage 
Vcc. The section 205h and the section 205e are likewise 
5 supplied by the voltage Vcc; moreover, the bridge 245 
is enabled and the CPU 21 5 is configured to control op- 
eration of the personal computer. If the hand-held com- 
puter 105h is then remotely coupled to the expansion 
device through the telephone network (using the mo- 
10 dem card inserted into the PCMCIA slot, with the re- 
spective mobile telephone, and the transceiver of the 
expansion device), even in this case the system on chip 
205 may cooperate with the internal and external pe- 
ripherals of the expansion device providing the com- 
15 piete functionality of a personal computer. 

[0027] Similar considerations apply if the hand-held 
computer has a different architecture, if the system on 
chip includes equivalent processing circuitry and control 
circuitry (such as interfaces for mass storage devices 
20 conforming to the IDE standard, in which the controller 
is integrated into the device), if the bridge or the multi- 
plexer are replaced by equivalent components, if the 
logic gates of the bridge are of the open -drive type, if 
the multiplexer is integrated in the system on chip, and 
25 the like. Alternatively, the screen and the electronic pen 
of the hand-held computer are used even when the 
hand-held computer is coupled to the expansion device, 
or two different operating systems are loaded in the mo- 
bile and expanded conditions, respectively. 
30 [0028] More generally, the present invention provides 
a modular data processing system. The system includes 
a hand-held computer and an expansion device; means 
are provided for coupling the hand-held computer to the 
expansion device in a removable manner. The expan- 
35 sion device embeds one or more internal peripherals 
that are without any controller; in addition to or in alter- 
native, the expansion device further embeds one or 
more ports for external peripherals. The hand-held com- 
puter embeds control circuitry including a plurality of 
40 controllers for the peripherals and processing circuitry 
coupled to the control circuitry. In a mobile operative 
condition in which the hand-held computer is not cou- 
pled to the expansion device, the processing circuitry 
controls operation of the hand-held computer; in an ex- 
45 panded operative condition in which the hand-held com- 
puter is coupled to the expansion device, the processing 
circuitry controls operation of a personal computer hav- 
ing a central unit formed by the hand-held computer and 
the expansion device. 
so [0029] The proposed solution removes the need for a 
user to own both a hand-held computer and a personal 
computer at the same time. The innovative vision of the 
invention provides a modular data processing system of 
a semi-portable type. The hand-held computer inte- 
55 grates all the electronic circuits that are used by both 
the hand-held computer and the personal computer; the 
hand-held computer does not include only the mechan- 
ical parts of the internal peripherals used by the personal 
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computer This feature strongly reduces the system 
complexity and cost. On the other hand, the expansion 
device makes it possible to connect both the internal and 
the external peripherals of the personal computer to the 
hand-held computer in a very simple manner. Moreover, 
this architecture allows the functionality of the hand-held 
computer to be readily expanded by embedding new pe- 
ripherals, which may use controllers already available 
in the hand-held computer. 

[0030] The envisaged system further avoids any du- 
plication of information on the hand-held computer and 
the personal computer, since the latest may access the 
information stored on the solid-state mass memory of 
the hand-held computer directly. Therefore, operation of 
the whole system is strongly simplified. 
[0031] The preferred embodiment of the invention de- 
scribed above offers further advantages. For example, 
the processing circuitry and the control circuitry are in- 
tegrated in a single chip. 

[0032] This architecture reduces the number of dis- 
crete components and then the size of the hand-held 
computer; moreover, it strongly increases the system re- 
liability. 

[0033] Advantageously, the control circuitry may be 
selectively disabled. 

[0034] Therefore, the control circuitry does not inter- 
fere with the operation of the hand-held computer when 
it is not necessary (i.e., when the hand-held computer 
' is not coupled to the expansion device). 
[0035] Preferably, the hand-held computer employs 
two different power supply voltages, an internal one pro- 
vided by a battery and an external one received from 
the outside. The external power supply voltage feeds 
both the processing circuitry and the control circuitry 
when it is available; otherwise, the processing circuitry 
is fed by the internal power supply and the control cir- 
cuitry is not fed. 

[0036] The envisaged solution efficiently directs bat- 
tery power to the different components of the hand-held 
computer; as a consequence, the lifetime of the battery 
is strongly increased. 

[0037] Particularly, the external power supply is de- 
rived from an external feeder connected to the expan- 
sion device, and it is then provided to the hand-held 
computer. 

[0038] In this way, the expansion device operates as 
an active interface for the hand-held computer; the 
same power supply unit necessary for operation of the 
internal peripherals is then also used for feeding the 
hand-held computer when it is coupled to the expansion 
device. 

[0039] Alternatively, a different system for disabling 
the control circuitry is used (for example responsive to 
the turn on of the hand-held computer), or the hand-held 
computer employs a different power supply scheme; for 
example, the control circuitry may be fed by the internal 
power supply as well, in order to allow the hand-held 
computer to be remotely coupled to the expansion de- 



vice even without any external power supply. However, 
the solution according to the present invention leads it- 
self to be implemented even with the processing circuit- 
ry and the control circuitry that are integrated in two or 
5 more chips, and with the control circuitry that is always 
enabled. 

[0040] Advantageously, the architecture of both the 
processing circuitry and the control circuitry is based on 
a respective communication bus; a bridge is used to 

10 connect the two buses to each other. 

[0041] The proposed structure is particularly effec- 
tive; in addition, any electrical load on the bus of the 
processing circuitry may be avoided in a very simple 
manner when the control circuitry is disabled. 

15 [0042] Moreover, the hand-held computer is prefera- 
bly coupled to the expansion device through a single 
connector, which is used to transmit information be- 
tween the control circuitry and the expansion device; 
multiple connectors are then employed for distributing 

20 the information to and collecting the information from the 
peripherals. , 

[0043] This feature makes the connection of the hand- 
held computer to the expansion device and its removal 
very simple. 

25 [0044] In a particular embodiment of the present in- 
vention, the hand-held computer may also be remotely 
coupled to the expansion device. 
[0045] In this way, the user of the hand-held computer 
is allowed to exploit the functionality of his/her personal 

30 computer even when not at the office or at home (of 
course, with a higher response time for accessing the 
remote peripherals). 

[0046] Alternatively, the processing circuitry and/or 
the control circuitry have a different architecture (for ex- 
35 ample with a single bus), the hand-held computer is cou- 
pled to the expansion device with two or more connec- 
tors, or the hand-held computer may be coupled to the 
expansion device only locally. 

[0047] Moreover, it should be noted that either the 
40 hand-held computer or the expansion device are suita- 
ble to be implemented and put on the market as stand- 
alone products, which are then combined in the modular 
data processing system of the invention. 
[0048] Naturally, in order to satisfy local and specific 
45 requirements, a person skilled in the art may apply to 
the solution described above many modifications and 
alterations all of which, however, are included within the 
scope of protection of the invention as defined by the 
following claims. 

50 

Claims 

1. A modular data processing system (100) including 
55 a hand-held computer (105h), an expansion device 
(105e), and means (140s,140p,180s,1 80p) for cou- 
pling the hand-held computer to the expansion de- 
vice in a removable manner, 
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characterised In that 

the expansion device (105e) embeds at least one 
internal peripheral (160-165) without any controller 
and/or at least one port (170) for external peripher- 
als, and the hand-held computer embeds control 
circuitry (205e) including a plurality of controllers 
(250-265) for the peripherals and processing cir- 
cuitry (205 h) coupled to the control circuitry, in a mo- 
bile operative condition in which the hand-held com- 
puter is not coupled to the expansion device the 
processing circuitry controlling operation of the 
hand-held computer and in an expanded operative 
condition in which the hand-held computer is cou- 
pled to the expansion device the processing circuit- 
ry controlling operation of a personal computer hav- 
ing a central unit formed by the hand-held computer 
and the expansion device. 

The modular data processing system (1 00) accord- 
ing to claim 1, wherein the processing circuitry 
(205h) and the control circuitry (205e) are integrat- 
ed in a single chip of semiconductor material (205). 

The modular data processing system (1 00) accord- 
ing to claim 1 or 2, wherein the hand-held computer 
(105h) further includes means for selectively disa- 
bling the control circuitry (205e). 

The modular data processing system (1 00) accord- 
ing to claim 3, wherein the hand-held computer 
(105h) further includes a battery (285) for providing 
an internal power supply (Vdd) and means for re- 
ceiving an external power supply (Vcc), when the 
external power supply is received the processing 
circuitry (205h) and the control circuitry (205e) be- 
ing fed by the external power supply and when the 
external power supply is not received the process- 
ing circuitry (205h) being fed by the internal power 
supply and the control circuitry (205e) being not fed. 

The modular data processing system (1 00) accord- 
ing to claim 4, wherein the expansion device (105e) 
further includes means (1 50) for deriving the exter- 
nal power supply (Vcc) from an external feeder and 
the system further includes means (140p,180p) for 
transmitting the external power supply from the ex- 
pansion device to the hand-held computer in the ex- 
panded condition. 

The modular data processing system (100) accord- 
ing to any claim from 1 to 5, wherein the processing 
circuitry (205h) includes a plurality of first units 
(215-242) connected to a first communication bus 
(21 Oh) and the control circuitry (205e) includes a 
plurality of second units (250-275) connected to a 
second communication bus (21 Oe), the hand-held 
computer (105h) further including means (245) for 
bridging between the first communication bus and 



the second communication b,us. 

7. The modular data processing system (1 00) accord- 
ing to any claim from 1 to 6, wherein the means 

5 (140s,140p,180s,180p) for coupling the hand-held 

computer (105h) to the expansion device (105e) in- 
cludes a single first connector (140s) for transmit- 
ting information between the control circuitry (205e) 
and the expansion device (105e) and a plurality of 

10 second connectors (183) each one for transmitting 
the information between the first connector and a 
corresponding internal peripheral (160-165) or port 
(170). 

15 8. The modular data processing system (1 00) accord- 
ing to any claim from 1 to 7, wherein the means 
(140s,140p,180s,180p) for coupling the hand-held 
computer (1 05h) to the expansion device ( 1 05e) in- 
cludes remote communication units (125,127). 

20 

9. A hand-held computer (105h) for use in a modular 
data processing system (100) including means 
(140s,140p,180s,180p) for coupling the hand-held 
computer to an expansion device. (105e) in a re- 

25 movable manner, the expansion device embedding 

at least one internal peripheral (160-165) without 
any controller and/or at least one port (170) for ex- 
ternal peripherals, wherein the hand-held computer 
embeds control circuitry (205e) including a plurality 

30 of controllers (250-265) for the peripherals and 

processing circuitry (205h) coupled to the control 
circuitry, in a mobile operative condition in which the 
hand-held computer is not coupled to the expansion 
device the processing circuitry controlling operation 

35 of the hand-held computer and in an expanded op- 
erative condition in which the hand-held computer 
is coupled to the expansion device the processing 
circuitry controlling operation of a personal compu- 
ter having a central unit formed by the hand-held 

40 computer and the expansion device. 

10. An expansion device (105e) for use in a modular 
data processing system (100) embedding at least 
one internal peripheral (160-165) without any con- 

45 troller and/or at least one port (170) for external pe- 
ripherals, and including means (1 40s, 140p, 180s, 
180p) for coupling a hand-held computer (105h) to 
the expansion device in a removable manner, 
wherein the hand-held computer embeds control 

50 circuitry (205e) including a plurality of controllers 
(250-265) for the peripherals and processing cir- 
cuitry (205h) coupled to the control circuitry, in a mo- 
bile operative condition in which the hand-held com- 
puter is not coupled to the expansion device the 

55 processing circuitry controlling operation of the 
hand-held computer and in an expanded operative 
condition in which the hand-held computer is cou- 
pled to the expansion device the processing circuit- 
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ry controlling operation of a personal computer hav- 
ing a central unit formed by the hand-held computer 
and the expansion device. 
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